142 individual cell analysis technique was previously described [22] . To examine cell-cell communication we 143 developed a script to 1) Identify Ca 2+ events and generate an event kymograph; and 2) Calculate the probability of 144 neighboring cells having a Ca 2+ event that was induced within 10 frames after an established Ca 2+ event had 145 occurred in a given cell. Cell positions were marked by either an automated computer program or manual 146 detection. Signaling events within each trace were identified as being greater than a threshold of 50% of the 147 maximum normalized fluorescent signal. A cluster was defined as a group of 2-3 adjacent cells where Ca 2+ 148 mobilizations occurred, and the number of clusters was measured over time. Neighboring cells were identified as 149 all cells within <35 µm of one another. The neighboring cells displaying events within 10 frames (30 seconds) of 150 each other were scored as "correlated" events. The probability that an event in any particular cell triggered a 151 correlated event in any of its neighbors was calculated and defined as the "event probability." 152 153
ATP release assay

154
To determine concentration of ATP released after injury, HCLE cells were plated on culture-treated 155 plastic and grown to confluence in KSFM contianing growth supplements. The growth supplements were 156 removed from the media 24 hours before wounding. To wound the cells, a comb made from plastic gel-loading 157 tips was used to make a scratch wound, and the media was collected every 20 minutes and clarified by 158 centrifugation at 663 x g. The clarified media was collected and stored on ice until ready for analysis with a 231 the EGF-induced Ca 2+ response, but not the ATP-induced response [2] . We also reported that EGFR became 232 phosphorylated on tyrosine residues after injury, and P2Y2 played a role in EGFR cross-activation during cell 233 migration [5, 7] . Therefore, we asked if EGF could induce the sustained Ca 2+ mobilizations; but did not detect 234 mobilizations above background levels (Fig 1C, yellow line) . These findings support the hypothesis that the 235 sustained Ca 2+ mobilizations are specific to extracellular ATP, indicating that purinoreceptors may play a major 236 role in cell-cell communication. 248 The epithelial cells were preincubated with competitive inhibitors to purinergic receptors, wounded, and imaged 249 over time. When cells were incubated with either A438079 (competitive inhibitor to P2X7) (green line) or AR-C 250 118925XX (competitive inhibitor for P2Y2 receptor) (orange line) and then wounded, the sustained responses 251 were attenuated (Fig 1D) 
276
To quantify the distinct sustained Ca 2+ mobilization patterns in response to the agonists, kymographs 277 were generated that reflected all of the cells with a known location of each cell. The graph displays activity 278 approximately 10 mins after the immediate Ca 2+ response (Fig 2C) , which allowed for reduction of background 279 noise that occurred due to the high-intensity produced by the immediate Ca 2+ response. The events that were 280 detected were processed with another MATLAB-based script that calculated "event probability", which was 281 defined as the probability of one cell displaying a Ca 2+ event within 10 frames of a detected event of a 282 neighboring cell (Fig 2D) . While we demonstrated that BzATP elicited fewer total number of detected Ca 2+
283 events compared to UTP (Fig 2C) , the average communication event probability for UTP was significantly lower 284 than that for BzATP (*p<0.05) (Fig 2E) . These results indicate that the sustained Ca 2+ mobilization in response to 285 BzATP, while less active overall compared to UTP, exhibits a more coordinated pattern of cell-cell 286 communication. Similar experiments performed with competitive inhibitors to P2X7 or P2Y2 revealed that the 287 Ca 2+ event probabilities significantly decreased compared to their respective agonist controls (*p<0.05) (Fig 2E) .
288 Together these indicate that the receptors most likely to be responsible for cell-cell communication are P2Y2 and 289 P2X7.
291
While analyzing the event probability for HCLE cells stimulated by an agonist revealed a distinct 292 response, our ultimate goal was to determine the profile of the sustained Ca 2+ mobilization pattern after injury.
293 Based on our initial observations that the immediate Ca 2+ response was generated in cells closest to the wound, 294 the cells in wounded culture were categorized into two groups: the first two rows of cells closest to the wound 295 were defined as the leading edge (LE) and the cells in rows further away were defined as back from leading edge 296 (BFLE). The event kymographs and the resulting detected events demonstrated that the LE cells had a larger 297 number of cells exhibiting Ca 2+ activity compared to BFLE cells (Fig 3A and 3B) . When the potential for cell-cell 298 communication was quantified, the average event probability between LE cells was significantly higher 299 (**p<0.01) than that of BFLE cells (Fig 3C) . When the LE wounded cell event probability values were compared 300 to the agonist induced events, they were statistically similar to those stimulated with BzATP ( Fig 3D) . These 301 results imply that the P2X7 receptor may play a role in the healing response of LE cells to coordinate the 302 collective migration process in wound closing. To test the role of P2X7 and P2Y2 in cell-cell communication 303 during wound healing, we calculated the event probability of the LE cells when preincubated with either A438079 304 or AR-C 118925XX. While the A438079 wounded group had a significantly reduced (***p<0.001) event 305 probability compared to control, the AR-C 118925XX wounded group had no detectable event probability (Fig   306 3E) 
Activation of purinoreceptors promote cell migration after injury
322
To examine the role of the purinoreceptors on cell motility, cells were loaded with Fluo-3AM (cyan) and 323 CellMask™ (Fire LUT), injured, and monitored over several hours (Fig 4A, S4 Movie) . Cells either displaying 324 sustained Ca2+ mobilizations or lack thereof were classified as "active" and "inactive" cells respectively. The two 325 groups of cells were tracked with CellMask™ membrane dye, and the cell membrane traces were used to record 326 motility and change in cell shape (Fig 4B) . Active cells exhibited a change in cell shape over time and 327 demonstrated cell motility (Fig 4A) . Based on these observations, we hypothesized that sustained Ca2+ 328 mobilization patterns, altered cellular morphology and motility are necessary for proper wound healing, and these 329 events play a role in orchestrating collective epithelial cell migration during wound repair.
